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Hydrofluorocarbon

U.S. Department of Health and Human Services
Heating Season Performance Factor (Btu/watt-hour)
U.S. Department of Housing and Urban Devel opment
Heating, ventilating, and air-conditioning/refrigeration
International Energy Agency

Lawrence Berkeley National Laboratory

HHS' Low Income Home Energy Assistance Program
Liquid Petroleum Gas

Million metric tons

Million metric tons of carbon equivalent (Includes only energy consumption effects,
unless otherwise noted.)

National Association of Home Builders

North American Insulation Manufacturers Association
Nationa Energy Modeing System

National Wood Window and Door Association
Nitrogen oxide

BTS's Office of Building Equipment



OBT

ODP
ORNL
PM-2.5
PM-10
PNNL
Primary
PY
Quad
R-value
RECS
SDHW
SEDS
SEER
SEF

SF

SIC
Site
SO,
SRCC
TSP
U-value
VOC

Key Terminology

(continued)

DOE's Office of Building Technology, State and Community Programs (formerly the
Office of Building Technologies)

Ozone Depletion Potential

Oak Ridge National Laboratory

Particulate matter of aerodynamic diameter less than 2.5 microns
Particulate matter of aerodynamic diameter less than 10 microns
Pacific Northwest National Laboratory

Refersto energy used at the source (including fuel input to e ectric power plants)
Program Y ear

Quadrillion Btu (10"15 Btu)

Thermal resistance measured in (Btw/Hr-ft>-°F)*

ElA's Residential Energy Consumption Survey

Solar domestic hot water

State Energy Data System

Seasonal Energy Efficiency Ratio (Btu/watt-hour)

Solar Energy Factor

Square feet

Standard Industrial Classification

Refers to energy used on site (i.e., delivered)

Sulfur dioxide

Solar Rating & Certification Corporation

Total Suspended Particulate

Thermal conductance measured in (Btu/Hr-ft?-°F)

Volatile organic compounds



Buildings-Related Internet Addresses

Federal Government and International Organizations

Office of Building Technology, State and Community Programs . . .. http://www.eren.doe.gov/buildings
Energy Efficiency & Renewable Energy Network . .. ................... http://www.eren.doe.gov
Energy Information Administration ... ........... ... http://www.eia.doe.gov
Environmental ProteCtion AQeNnCY . . . . .o oo oo http://www.epa.gov
ENERGY STAR . .ttt http://www.energystar.gov
Department of Human and Urban Development . .. ... ... http://www.hud.gov
Department of Human and Urban Development User .. .................. http://www.huduser.org
Partnership for Advancing Technology inHousing .. .................... http://www.pathnet.org/
Bureau of EconomicCensus . . ... http://www.census.gov/econ.www
US Census Bureau Housing Topics .. ............. http://Aww.census.gov/hhes'www/housing.html
Census Bureau Economic Information . ................ http://www.census.gov/ftp/pub/econ/www
International Energy Agency, Energy Conservation in

Building and Community SysStems . . . ... ... http://www.echbcs.org
Intergovernmental Panel on ClimateChange . . ..., http://www.ipcc.ch

National L aboratories and Resear ch Organizations

Brookhaven National Laboratory . . .. ... ... http://Amww.bnl.gov
Building and Fire Research Laboratory (National

Institute of Standardsand Technology) .. ........... ... .. http://www.bfrl.nist.gov
Building Technology Center (Oak Ridge National Laboratory) . . ............ http://www.ornl.gov/btc
Environmenta Energy Technologies (Lawrence Berkeley

National Laboratory) . . ... ... http://eande.lbl.gov
Existing Buildings Efficiency Research (Argonne National

Laboratory) . . ..o http://buildingsresearch.anl.gov/eber
FloridaSolar Energy Center . . ... http://www.fsec.ucf.edu
National Association of Home BuildersResearch Center . ... .............. http://www.nahbrc.org
Lighting Research Center . .. ... ... s http://www.Irc.rpi.edu
National Renewable Energy Laboratory . ... http://www.nrel.gov
Pacific Northwest National Laboratory . .. ....................... http://www.pnl.gov/buildings/
Renewable Resource Data Center (National Renewable

Energy Laboratory) . . ... ... http://rredc.nrel.gov
GasResearch Institute . ........... ... http://www.gri.org/

Electric Power Research Institute . . ... ... .o http://www.epri.com/



Buildings-Related Internet Addresses (continued)

Magazines, Journals, and On-Line Newdletters

Air Conditioning, Heating and Refrigeration News . . .. ................ http://www.achrnews.com
ApplianceMagazine . . . . ..o http://www.appliance.com
Appliance Manufacturer Magazine . . . . ... http://ww.ammagazine.com
Builder Magazine . . . . ... http://Aww.builderonline.com
BuildingStandards . . .. ...................... http://www.icbo.org/Building_Standards_Online
BuilldingsMagazine . . ... ... http://www.buildings.com
Building Operating Management . . .. ...........nnnnnn. http://www.facilitiesnet.com
Center for Renewable Energy and Sustainable Technology .. ............... http://solstice.crest.org
ContractingBusiness ............... . ... ... http://www.contractingbus ness.com
Energy Central . . ... . http://www.energycentral.com
Energy DECISIONS . . . . e http://www.facilitiesnet.com
Energy DesignUpdate . . ... ... ... http://www.cutter.com/edu
Energy User News . . ..ot e http://www.energyusernews.com
Engineered Systems . . . ... http://www.esmagazine.com
Environmental Design & Construction ... ... http://Aww.edcmag.com
Environmental BuildingNew . . ... ... . http://www.ebuild.com
Facilities, Design, and Management . . .. ... http://Aww.fdm.com
Heating, Piping, and Air Conditioning ... ..............iinnnnnn. http://www.hpac.com
Home Furnishings Network . . . ... s http:/Amww.hfnmag.com
HomePower Magazine . . . . ... http://www.homepower.com
HOmeENnergy . ....... .o http://Aww.homeenergy.org/tocs.html
Journal of Light Construction . ...............iiiiiiiiirnnnnnn. http://ww jlconline.com
Remodeling Onling, Residential Architect ... .................... http://www.remodeling.hw.net
Solar Today . ........o i http://www.solartoday.com
Code Groups
American National Standards Institute . .. ............ i http://www.ansi.org
American Society for Testing and Materials .. ........... ..., http://www.astm.org
Council of American Building Officidls . ............. ... ... ... ..... http://www.intlcode.org
Building Officials and Code Administrators International ... ................ http://www.bocai .org
International Code Council . ... ... .. .. http://www.intlcode.org
International Conference of Building Officials .. ......................... http://www.icbo.org
National Conference of States Building Codesand Standards . . . ............. http://www.ncsbcs.org
National Fire Protection ASSOCItON . . . . ..o oo oo e http://www.nfpa.org

Southern Building Code Congress International ... ....................... http://www.sbcci.org



Buildings-Related Internet Addresses (continued)

Professional, Industry, and Not-for-Profit Associations

Affordable Comfort, Incorporate . ................. http://www.affordablecomfort.org/homel.html
Air-Conditioning and Refrigeration Institute . .. ........ ... ... .. ... .. ... ... http://www.ari.org
Air Conditioning Contractors of AmMerica . ... .........c.uunnnnnn. http://www.acca.org
Alternative Fluorocarbons Environmental Acceptability Study ... ............. http://www.afeas.org
American Architectural Manufacturers Association ... .................. http://www.aamanet.org
American Council for an Energy Efficient Economy .. .................... http://www.aceee.org
American Gas ASSOCIAHION . . . .. http://www.aga.org
American Gas Cooling Center . ... ... http://www.agcc.org
American Ingtitute of Architects . ... .. http://www.aiaonline.com
American Society of Hesating, Refrigerating and Air-Conditioning Engineers . . . .. http://www.ashrae.org
American Society of Mechanical Engineers . . ... http://www.asme.org
American Solar Energy SOCIEtY . . ..o http://www.ases.org
Association of Energy Engineers ... ... http://www.aeecenter.org
Association of Higher Education FacilitiesOfficers . ...................... http://www.appa.org
Association of Home Appliances Manufacturers ... ... http://www.aham.org
Building Owners and Managers ASSOCIation . . . ... ... nnnnnnnn http://www.boma.org
Edison Electric Institute . . .. ... .. http://www.esi.org
Energy Efficient Building Association . . . ... http://www.eeba.org
Gas Appliance Manufacturers Association . ............... ... http://www.gamanet.org
Habitat for Humanity International . . ... ...... ... ... ... .. ... ... ..., http://www.habitat.org
International Facility Management Association .. ...............c.oouuunnn. http://www.ifma.org
Manufactured Housing Institute ... ...................... http://www.mfghome.org/home.html
National Association of Demolition Contractors .. .......... http://ww.demolitionassoci ation.com
National Association of Energy ServiceCompanies .. .................... http://www.naesco.org
National Association of HomeBuilders .. ... ... .. http://www.nahb.com
National Association of Housing and Redevelopment Officials . . ............. http://www.nahro.org
National Association of State Energy Officials. .. .................. ... http://www.naseo.org
National Center for Appropriate Technology .. ........... ... http://www.ncat.org
Natural Resources Defense Council ... ... http://www.nrdc.org
Residential Energy ServiceNetwork .. ... http://www.natresnet.org
Solar Energy Industry ASSOCIation . . ........ oottt http://www.seia.org

Weatherization Assistance Program Technical AssistanceCenter .. .......... http://www.waptac.org
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1. U.S. Residential and Commercial Buildings Primary Energy Consumption (quads and % of totals)
Residential Consumption Commercial Consumption
Elec NGas Qil Coal Renew Total Elec NGas Qil Coal Renew Total
1980 8.4 53% 49 30% 1.7 11% 0.1 0% 09 5% 159 6.5 62% 2.7 25% 1.3 12% 0.1 1% 00 0% 10.6
1990 10.1 61% 45 27% 1.3 8% 0.1 0% 06 4% 16.5 9.1 71% 27 21% 09 7% 0.1 1% 00 0% 128
1998 12.4 66% 46 25% 1.4 7% 0.1 0% 04 2% 188 | 115 75% 3.1 20% 0.6 4% 0.1 1% 01 1% 154
2000 13.0 65% 50 25% 1.4 7% 0.1 0% 05 2% 199 | 12.0 75% 3.3 20% 0.6 4% 0.1 1% 01 1% 16.1
2010 145 67% 55 25% 1.3 6% 0.1 0% 05 2% 21.7| 134 75% 3.6 20% 0.6 3% 0.1 1% 01 1% 17.8
2020 155 67% 59 25% 1.1 5% 0.1 0% 05 2% 23.0| 13.7 75% 3.8 21% 06 3% 0.1 1% 01 1% 18.2
2. U.S. Buildings Primary Energy Consumption (quads and % of total) | 3. U.S. Buildings Generic Quad (% of total)
Electric
Elec NGas Qil Coal Renew Total Gas _Oil_ Coal Renew Nuclear Import
1980 15.0 56% 75 28% 3.0 11% 0.1 1% 09 3% 26.5| 1980 37% 17% 28% 11% 6% N.A.
1990 19.2 65% 7.2 25% 22 7% 02 1% 0.6 2% 29.3 | 1990 31% 10% 36% 9% 14% N.A.
1998 239 70% 7.7 23% 20 6% 0.1 0% 05 1% 34.2 | 1998 30% 8% 38% 10% 14% 1%
2000 25.0 69% 8.3 23% 20 5% 0.2 0% 0.6 2% 36.0 | 2000 31% 7% 38% 9% 14% 1%
2010 279 71% 9.0 23% 19 5% 0.2 0% 0.6 1% 39.5 | 2010 34% 6% 39% 9% 12% 0%
2020 29.1 71% 9.6 23% 1.7 4% 0.2 0% 0.6 2% 41.3 | 2020 39% 5% 39% 9% 7% 0%
4. Buildings Share of U.S. Primary 5. Buildings Share of U.S. Electricity 6. 1991 Industrial Buildings-Related
Energy Consumption Consumption Delivered & Primary Energy
Consumption (quad)
Res Com Bldgs Indtry Trans Res Com Bldgs Indtry
1980 20% 14% 34% 41% 25% 1980 34% 27% 61% 39% Space Space
1990 20%  15%  35% 38% 27% 1990 34% 31% 65% 35% Vent Heat Cool Light Total
1998 20% 16% 36% 37% 27% 1998 35% 32% 67% 32% Delivered 0.087 0.774 0.085 0.170 1.116
2000 20% 16% 37% 36% 27% 2000 35% 33% 68% 32% Primary  0.270 0.890 0.280 0.520 1.960
2010 19% 16% 35% 35% 29% 2010 35% 33% 68% 31%
2020 19% 15% 34% 35% 31% 2020 36% 32% 67% 32%
7. U.S. Buildings Primary Energy and Expenditure End-Use Splits, 1998
Energy (quads and % of totals) Expenditures ($1998 and % of totals)
End Use Residential Commercial Buildings End Use Residential Commercial Buildings
Space Heat 6.0 32% 2.5 16% 85 25% Space Heat 38.3 29% 13.0 13% 51.3 23%
Space Cool 2.1 11% 1.9 13% 40 12% Space Cool 153 12% 13.0 13% 28.3 12%
Vent 0.9 6% 0.9 3% Vent 5.9 6% 5.9 3%
Water Heat 2.9 15% 1.2 8% 4.1  12% Water Heat 204 16% 6.8 7% 272 12%
Lighting 1.3 7% 3.8 24% 50 15% Lighting 93 7% 25.4 26% 347 15%
Refrigeration 1.9 10% 0.6 4% 2.4 7% Refrigeration 13.6 10% 3.9 4% 174 8%
Wet Clean 1.0 5% 1.0 3% Wet Clean 7.3 6% 7.3 3%
Cooking 0.9 5% 0.3 2% 1.2 4% Cooking 6.6 5% 1.7 2% 8.3 4%
Electronics 11 6% 11 7% 2.3 7% Electronics 8.3 6% 7.5 8% 159 7%
Motors 0.2 1% 0.2 1% Motors 15 1% 15 1%
Heat Appliances 0.4 2% 0.4 1% Heat Appliances 2.6 2% 2.6 1%
Other 0.1 1% 1.2 8% 1.3 4% Other 0.9 1% 7.6 8% 8.4 4%
Miscellaneous 1.0 5% 2.0 13% 3.0 9% Miscellaneous 7.0 5% 123 13% 194 8%
Total 18.8  100% 1.0 100% 34.2 100% Total 131.1 100% 97.0 100% 228.1 100%
8. Buildings Energy Prices and Expenditures
Prices ($1998/10"6 Btu) Expenditures ($1998 billion)
Residential Buildings Commercial Buildings Bldgs Residential Buildings Commercial Buildings Bldgs
Elec NGas Petro Avg Elec NGas Petro Avg Avg Elec NGas Petro Total Elec NGas Petro Total Total
1980 29.36 6.73 13.57 14.17 30.02 6.21 10.54 14.90 14.46 719 327 23.7 1283 57.2 16.6 136 873 215.7
1990 27.65 6.78 10.70 14.70 25.53 5.66 7.12 14.65 14.68 87.1 30.6 135 131.2 73.0 153 6.5 947 226.0
1998 23.58 6.60 7.48 13.37 21.76 5.26 4.55 13.27 13.33 90.4 304 10.1 130.9 776 164 3.0 96.9 227.8
2000 23.05 6.68 9.45 13.37 21.19 5.47 6.20 13.22 13.31 93.2 337 129 13938 79.3 18.0 3.7 101.1 240.9
2010 21.67 6.57 9.73 13.14 18.65 553 6.27 12.26 12.77 102.0 35.8 12.2 150.0 81.3 19.8 3.9 1050 255.0
2020 21.33 6.36 10.04 13.15 18.17 550 6.49 12.12 12.71 113.0 37.3 115 161.8 849 206 3.9 1095 271.3
Petroleum includes distillate and residual fuel oils, LPG, kerosene, and motor gasoline. |Expenditures exclude wood and coal costs. 1998 U.S. energy
1998 average electricity cost: resid. $0.080/kWh, comm. $0.074/kWh, and expenditures were $538.3 billion.
Bldgs. $0.077/kWh.
9. Energy Consumption Intensities, by Year
Residential Commercial
Delivered Primary Delivered Primary
Number of % Post-90  Bldgs Energy Use Energy Use Floorspace % Post-90 Bldgs Energy Use Energy Use
Hhold (1076) Hholds (10"6)  (1076Btu/Hhold) (1076Btu/Hhold) (10”9 SF) Sk (10"6) (10"3Btu/SF) (10"3Btu/SF)
1980 79.6 N.A. 65.5 125.2 200.0 50.9 N.A. 3.1 117.2 208.3
1990 94.2 N.A. 74.2 102.3 175.5 64.3 N.A. 4.5 102.0 199.4
1998 102.8 14% 82.6 99.5 182.5 61.2 13% 4.6 121.7 251.2
2000 105.4 18% N/A 103.9 188.7 63.3 18% N/A 123.4 254.0
2010 117.1 32% N/A 101.6 185.0 70.9 38% N/A 123.3 250.8
2020 127.5 44% N/A 100.5 180.2 73.8 53% N/A 124.8 246.5
1998 number of buildings actually from 1997. 1996 number of buildings actually from 1995.
1997 households: 73% single-family, 21% multi-family, and 6% mobile homes. 1995 floorspace: 22% mercantile & service, 18% office, 14% warehouse, and
1997 delivered energy use: 83% single-family, 13% multi-family, and 5% mobile homes.|13% education. 1995 delivered energy use: 19% office, 18% mercantile &
service, 12% education, and 11% health care.
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10. Residential (1997) and Commercial (1995) Vintages 11. Stock Energy Expenditures ($1998)
Residential % of Hholds Commercial % of SE Residential Commercial
1949 or Before 28% Prior to 1919 6% ($/Household) ($/SF)
1950 to 1959 12% 1920 to 1959 27% 1980 1,611 1.72
1960 to 1969 14% 1960 to 1979 38% 1990 1,393 1.47
1970 to 1979 19% 1980 to 1989 21% 1998 1,274 1.58
1980 to 1989 17% 1990 to 1995 8% 2000 1,327 1.60
1990 to 1997 10% 2010 1,280 1.48
2020 1,268 1.48
12. Carbon Emissions for U.S. Buildings 13. EPA Emissions for U.S. Buildings, 1998
(10”6 metric tons of carbon/yr) (10”3 short tons)
Buildings Bldgs % of Bldgs % of Buildings Bldgs % of
Elec Site Fossil Total U.S. Emiss Global Emiss Wood/Site Fossil Elec Total U.S. Emiss
1980 255.2 172.0 427.1 33% 9% S0O2 609 8857 9466 48%
1990 309.8 149.9 459.8 34% 8% NOx 1117 4090 5207 21%
1998 368.5 152.6 521.0 35% 8% CcO 3843 279 4122 5%
2000 400.1 161.8 561.9 36% 9% VOCs 678 36 714.2 4%
2010 462.6 169.8 632.5 35% 8% PM-2.5 476 106 581.9 7%
2020 509.3 175.8 685.1 35% 7% PM-10 544 202 746.4 2%
Lead 416 46 461.6 12%
Buildings emissions equal emissions of Japan and United Kingdom combined.
1998 U.S. emissions = 1,480 MMTCE. 1996 Global emissions = 6,175 MMTCE.
14. Value of New, Improvement & Repair Building Construction ($1998 billion) 15. 1998 Housing Sales Price ($1998)
Value of New Construction Bldgs % of Value of Improvement & Repair  Bldgs % of Housing Type Median
Resid Comm Bldgs U.S. GDP Resid Comm Bldgs U.S. GDP New Single-Family 152,500
1980 133.8 128.9 262.7 5.1% 86.5 N.A. N.A. N.A. Existing Single-Family 128,400
1985 168.8 180.8 349.6 5.8% 115.3 112.0 227.3 3.8% New Mobile Home 43,800
1990 158.7 178.5 337.2 4.9% 129.0 111.8 240.8 3.5% Excludes land costs
1998 218.0 210.7 428.7 5.0% 120.7 99.9 220.6 2.6%

1998 U.S. GDP = $8.5 trillion.

16. Residential New Single-Family
Housing Completed

1980
1990
1998

# of Units
957,000
966,000
1,159,700

1,730
2,080
2,190

1980 SF extrapolated from 1978 and
1981 data.

Average SF

Employees (thousands)

17. Design and Construction Employment

Builders

1980
1990
1998

Architects

Construction (1)
3,065
3,862
4,504

(companies)
93,600
119,300
134,100 (2)

1) Excludes industrial building and heavy construction.

2) Builders is for 1997. Builders exclude homebuilding
establishments without payrolls, estimated by
NAHB at an additional 210,000 in 1992.

18. FY 1997 Enerqgy Burdens

Mean Median Mean
Individual Individual Group
All Hholds 6.8% 3.8% 2.8%
Fed Elgble
Hhold 14.1% 9.0%  9.0%
Fed Ineligible
Hhold 3.3% 28% 2.3%

Average income of a Federally eligible
household was $12,500 in 1997.

19. Construction Waste

2 to 7 tons for each new single-family detached house.

Average of 4 pounds per square foot for new single-family detached house.

30 to 35 million tons of building construction, renovation, and demolition
waste each year.

Construction of typical 2,000 sq.ft. home results in 4 tons of waste
(wood/paper: 46%, drywall: 25%, masonry: 13%, other: 17%,
hazardous material: 1%)

20. Weatherization Facts

Over 5 million homes have been weatherized under DOE.

DOE Weatherization saves an average of 13-34% on home energy bills
with a cost-benefit ratio of 1.8.

In Program Year 1989, costs per weatherized units were $1,550 for
single-family and small multi-family dwellings, and $1,000 for dwellings
in large multi-family buildings.

21. 1994 U.S. Private Investment into Construction R&D

Sector Percent of Sales

Average Construction R&D (1) <05
Housing (materials/components) 1.7
Construction materials 1.0
Construction machinery 3.0

U.S. Industry Average 3.5

International Industry Composite 4.3

1) Includes bridges, roads, buildings, dams, etc.

22. 1998 Five Largest Residential Homebuilders

Home % of
Homebuilder Closings Closings
Pulte Home Corporation 20,359 1.4%
Kaufman and Broad Home Corporati 15,213 1.0%
D.R. Horton 15,168 1.0%
Centex Corporation 13,759 0.9%
Lennar Corp. 10,777 0.7%
Total of Top Five 75,276 5.1%
Habitat for Humanity 3,641 0.25%

1998 total U.S. new home closings was 1.47 million. 1998 total share of
top 100 builders was 20.4%. Top 400 builders built 42% of 1996 new homes.

The summary tables correspond to the following tables in Chapters 1 through 7 of the BTS Core Databook:

1. 1.2.1,13.1 5. 1.1.3,15.1 8. 411,412 11. 4.2.2,432 15. 4.2.8 19. 3.4.1,34.2
2. 1.1.1 6. 1.3.11 9. 1.2.4,1.2.6,1.3.4,1.3.6, 12. 3.1.1 16. 2.1.6 20. 7.1.1,7.13
3. 1.1.4 7. 1.1.6,1.2.3,1.3.3, 2.1.1,21.2,221,2.22 13. 3.3.1 17. 4.6.1 21. 45.4
4. 1.1.2 4.1.4,4.2.1,&4.3.1 10. 2.1.5,2.2.6 14. 4.5.2,453,5.1.2 18. 4.2.7,71.1,7.2.2 22. 5.11
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11.1 U.S. Residential and Commercial Buildings Total Primary Energy Consumption (quads and percent of total) (1)
Electricity Growth Rate
Natural Gas Petroleum (2) Coal Renewable(3) Sales Losses Total TOTAL (3) 1980-Year
1980 7.52 28% 3.04 11% 0.15 1% 088 3% 4.35 10.60 1495 56% 26.53 100% -
1990 7.22 25% 217 7% 0.16 1% 063 2% 6.01 13.16 19.17 65% 29.35 100% 1.0%
1998 7.72 23% 1.97 6% 0.14 0% 050 1% 7.40 16.46 (4) 23.86 70% 34.19 100% 1.4%
2000 8.34 23% 1.98 5% 0.15 0% 056 2% 7.78 17.21 25.00 69% 36.02 100% 1.5%
2010 9.04 23% 1.87 5% 0.16 0% 059 1% 9.06 18.80 27.86 71% 39.51 100% 1.3%
2020 9.61 23% 1.75 4% 0.16 0% 0.62 2% 9.97 19.16 29.13 71% 41.27 100% 1.1%
Note(s): 1) See Table 1.3.11 for buildings-related energy consumption in industrial buildings. 2) Petroleum includes distillate and residual fuels,
liquefied petroleum gas, kerosene, and motor gasoline. 3) Includes site marketed and non-marketed renewable energy in Table 1.1.5.
4) 1998 site -to-source electricity conversion = 3.22.
Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Tables 12 - 15, p. 22-25 for 1980 and 1990; EIA, Annual Energy Outlook (AEO) 2000,
Dec.1999, Table A2, p. 119-121 for 1998-2020 and Table A18, p. 141 for non-marketed renewable energy.
11.2 Buildings Share of U.S. Primary Energy Consumption (percent) (1)
Total Consumption
Residential ~ Commercial Total Buildings Industry  Transportation TOTAL (quads)
1980 (2) 20% 14% | 34% 41% 25% 100% | 78.5
1990 20% 15% | 35% 38% 27% 100% | 84.0
1998 20% 16% | 36% 37% 27% 100% | 94.9
2000 20% 16% | 37% 36% 27% 100% | 98.2
2010 19% 16% | 35% 35% 29% 100% | 111.3
2020 19% 15% | 34% 35% 31% 100% | 121.0
Note(s): 1) Buildings-related energy consumption in the industrial sector in 1991 was 1.96 of 31.76 quads; for comparison, 1998 industrial
sector energy use was 34.84 quads. 2) Renewables are not included in the 1980 data.
Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Tables 12 - 15, p. 22-25 for 1980 and 1990; EIA, AEO 2000, Dec.1999, Table A2, p. 119-121
for 1998-2020 data and Table A18, p. 141 for non-marketed renewable energy.
113 Buildings Share of U.S. Electricity Consumption (percent)
U.S. Electricity
Delivered Total
Residential Commercial Total Buildings Industry TOTAL (quads)
1980 34% 27% | 61% 39% 100% | 7.1
1990 34% 31% | 65% 35% 100% | 9.3
1998 (1) 35% 32% | 67% 32% 100% | 11.0
2000 35% 33% | 68% 32% 100% | 115
2010 35% 33% | 68% 31% 100% | 13.3
2020 36% 32% | 67% 32% 100% | 14.8
Note(s): 1) The Transportation sector accounted for 0.6% of electricity consumption in 1998, and 1% in 2010 and 2020. In 1998, Buildings
accounted for 78% (or $168 billion) of total U.S. electricity expenditures.
Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Tables 12-15, p. 22-25 for 1980 and 1990; EIA, AEO 2000, Dec.1999, Table A2, p. 119-121

for 1998-2020 consumption, Table A3, p. 122-123 for 1998 expenditures.

1-1
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11.4 Shares of U.S. Buildings Generic Quad (percent) (1)

Renewables Net

Natural Gas Petroleum Coal Hydro. Other Total Nuclear  Electric Imports Total
1980 37% 17% 28% 7% 4% 11% 6% 2 100%
1990 31% 10% 36% 7% 3% 9% 14% 2 100%
1998 30% 8% 38% 7% 3% 10% 14% 1% 100%
2000 31% 7% 38% 6% 3% 9% 14% 1% 100%
2010 34% 6% 39% 5% 4% 9% 12% 0% 100%
2020 39% 5% 39% 5% 4% 9% 7% 0% 100%

Note(s): 1) A generic quad is primary energy apportioned between the various primary fuels according to their relative consumption. See
Table 6.1.1 for further explanation. See Table 1.3.11 for buildings-related energy consumption in industrial buildings. 2) Electric imports
included in renewables.

Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Tables 12-15, p. 22-25 for 1980 and 1990; EIA, AEO 2000, Dec.1999, Table A2, p. 119-121
for 1998-2020 consumption and Table A18, p. 141 for non-marketed renewable energy.

115 U.S. Buildings Site Renewable Energy Consumption (quads) (1)

Wood (2) Solar Thermal (3) Solar PV(3) GHP (4) Total
1980 0.8800 0.0000 N.A. N.A. 0.8800
1990 0.5820 0.0480 N.A. 0.0030 0.6330
1998 0.4628 0.0235 0.0001 0.0145 0.5010
2000 0.5112 0.0288 0.0003 0.0157 0.5560
2010 0.5184 0.0304 0.0104 0.0307 0.5899
2020 0.5317 0.0308 0.0139 0.0474 0.6238

Note(s): 1) Does not include renewable energy consumed by electric utilities (including hydroelectric). 2) Includes wood and wood waste,
municipal solid waste, and other biomass used by the commercial sector to cogenerate electricity. 3) Includes only solar energy.
4) GHP = Ground-Coupled Heat Pumps. Includes energy displaced in space heating and cooling applications.

Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Table 12-13, p. 22-23 for 1980 and 1990; and EIA, AEO 2000, Dec.1999, Table A18,
p. 141 for 1998-2020.

1.1.6 1997 World Primary Energy Consumption and Population, by Country/Region (1)

Energy Consumption (Quad) Population (million) Annual Growth Rate
Region/Country 1997 2010 1997 2010 Energy Population
United States (1) 94.2 24.8% 111.3 22.3% 268 4.6% 298 4.4% 1.3% 0.8%
Former Soviet Union 40.8 10.7% 47.3 9.5% 292 5.0% 294 4.3% 1.1% 0.0%
China 36.7 9.7% 68.1 13.6% 1244 21.2% 1373 20.2% 4.9% 0.7%
Other Western Europe 295 7.8% 335 6.7% 187 32% 187 2.7% 1.0% 0.0%
Japan 21.3 56% 241 4.8% 126 2.1% 127 1.9% 1.0% 0.1%
Other Asia 193 51% 27.2 54% 909 15.5% 1082 15.9% 2.7% 1.3%
Central and South America 183 48% 30.1 6.0% 398 6.8% 478 7.0% 3.9% 1.3%
Middle East 179 47% 26.2 52% 229 39% 295 4.3% 3.0% 1.8%
Germany 142 3.7% 159 3.3% 82 1.4% 82 1.2% 0.9% 0.0%
Eastern Europe 125 33% 156 3.1% 121 21% 121 1.8% 1.7% 0.0%
Canada 125 3.3% 15.0 3.0% 30 0.5% 34 0.5% 1.4% 0.9%
India 11.8 3.1% 204 4.1% 966 16.5% 1152 16.9% 4.3% 1.3%
Africa 11.4 3.0% 158 3.2% 731 12.5% 973 14.3% 2.5% 2.1%
France 104 2.7% 118 2.4% 58 1.0% 61 0.9% 1.0% 0.4%
United Kingdom 9.9 26% 114 23% 59 1.0% 59 0.9% 1.1% 0.0%
South Korea 75 20% 107 2.1% 46 0.8% 50 0.7% 2.8% 0.6%
Mexico 5.8 1.5% 8.7 1.7% 94 1.6% 113 1.7% 3.2% 1.3%
Other 5.9 1.6% 71 1.4% 28 0.5% 30 0.4% 1.4% 0.5%
Total 379.9 100% 500.2 100% 5868 100% 6809 100% 2.1% 1.1%

Note(s): 1) In 1997, U.S. Buildings consumed 34.3 quads.
Source(s): EIA, International Energy Outlook 2000, March 2000, Table Al, p. 169 and Table A16, p. 186; and EIA, AEO 2000, Dec. 1999, Table A2, p. 119-121.
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117 1998 U.S. Buildings Energy End-Use Splits, by Fuel Type (quads) (1)

Natural Fuel Other Renw. Site Site Primary Primary

Gas OQil(2) LPG Fuel(3) En.(4) Electric Total Percent Electric (5) Total Percent
Space Heating (6) 442 104 027 028 040 0.64 7.04 39.7% | 2.05 8.45 24.7%
Space Cooling (7) 0.02 1.24 126 7.1% | 4.00 4.02 11.7%
Ventilation (8) 0.27 0.27 15% | 0.87 0.87 2.5%
Water Heating (9) 1.88 0.22 0.10 0.02 0.58 280 15.8% | 1.87 4.09 12.0%
Lighting 1.56 156 8.8% | 5.03 5.03 14.7%
Refrigeration (10) 0.75 0.75 4.2% | 2.43 243 7.1%
Wet Clean (11) 0.06 0.29 0.36 2.0% | 0.94 1.01 3.0%
Cooking 0.39 0.03 0.25 0.66 3.7% | 0.79 1.21 3.5%
Electronics (12) 0.70 0.70 3.9% | 2.25 225 6.6%
Motors (13) 0.06 0.06 0.3% | 0.20 0.20 0.6%
Heating Appliances (14) 0.11 0.11 0.6% | 0.35 0.35 1.0%
Other (15) 0.26 0.02 0.08 0.03 0.08 0.26 0.73 4.1% | 0.84 1.31 3.8%
Miscellaneous (16) 0.70 0.05 0.69 143 8.1% | 2.22 296 8.7%

I

Total 772 132 048 031 050 7.40 17.73 100% | 23.86 34.19 100%

Note(s): 1) See Table 1.3.11 for buildings-related energy consumption in industrial buildings. 2) Includes distillate fuel oil (1.22 quad) and
residual fuel oil (0.11 quad). 3) Kerosene (0.14 quad) and coal (0.14 quad) are assumed attributable to space heating. Motor gasoline
(0.03 quad) assumed attributable to other end-uses. 4) Comprised of wood space heating (0.38 quad), geothermal (0.01 quad)
(includes space heating), solar water heating (0.02 quad), biomass consumption (0.08 quad), and solar pv (less than 0.001 quad).

5) Site -to-source electricity conversion (due to generation and transmission losses) = 3.22. 6) Includes furnace fans (0.21 quad),
natural gas district services (0.31 quad), distillate oil district services (0.06 quad), and electric district services (0.11 quad). 7) Includes
natural gas district services (0.002 quad) and electric district services (less than 0.001 quad). 8) Commercial only; residential fan and
pump energy use included proportionately in space heating and cooling. 9) Includes natural gas district services (0.15 quad), distillate
fuel oil district services (0.03 quad), and electric district services (0.07 quad). 10) Includes refrigerators (1.45 quad) and freezers

(0.40 quad). Includes commercial refrigeration. 11) Includes clothes washers (0.10 quad), natural gas clothes dryers (0.06 quad),
electric clothes dryers (0.70 quad) , and dishwashers (0.15 quad). Does not include water heating energy. 12) Includes color television
(0.38 quad), personal computers (0.44 quad), and other office equipment (1.43 quad). 13) Includes residential devices whose energy
consumption is driven by motors. 14) Includes residential appliances such as electric blankets, irons, waterbed heaters, and hair
dryers. 15) Includes residential swimming pool heaters, outdoor grills, and natural gas outdoor lighting. Includes commercial service
station equipment, emergency electric generators, natural gas-driven pumps, natural gas lighting, automated teller machines,
telecommunications equipment, medical equipment and some manufacturing performed in commercial buildings. 16) Energy
attributable to the buildings sector, but not directly to specific end-uses (Adjustment to SEDS).

Source(s): EIA, AEO 2000, Dec. 1999, Tables A2, p. 119-121, Table A4, p. 124-125, Table A5, p. 126-127, and Table A18, p. 141; EIA, National Energy
Modeling System for AEO 2000, Dec. 1999; BTS/A.D. Little, Electricity Consumption by Small End-Uses in Residential Buildings,

Appendix A for residential electric end-uses; BTS/A.D. Little, Energy Consumption Characteristics of Commercial Building HVAC
Systems, Volume II: Thermal Distribution, Auxiliary Equipment, and Ventilation, October 1999, p. 1-2 and 5-25 - 5-26.

1-3



BTSCore Databook: 1.2 Residential Sector Energy Consumption

August 7, 2000

121 Residential Primary Energy Consumption, by Year and Fuel Type (quads and percents of total)
Electricity Growth Rate
Natural Gas Petroleum (1) Coal Renewable(2) Sales Losses Total TOTAL (2) 1980-Year

1980 4.86 30% 1.75 11% 0.06 0% 086 5% 245 5.96 8.41 53% 15.93 100% -
1990 452 27% 1.27 8% 0.06 0% 0.63 4% 3.15 6.90 10.05 61% 16.53 100% 0.4%
1998 461 25% 136 7% 0.06 0% 040 2% 3.83 8.53 (3) 12.36 66% 18.79 100% 0.9%
2000 5.04 25% 137 7% 0.06 0% 045 2% 4.04 8.94 12.98 65% 19.91 100% 1.1%
2010 5.46 25% 1.25 6% 0.05 0% 048 2% 4.70 9.76 14.46 67% 21.70 100% 1.0%
2020 5.86 25% 1.15 5% 0.05 0% 051 2% 5.30 10.18 15.47 67% 23.04 100% 0.9%
Note(s): 1) Petroleum includes distillate and residual fuels, liquefied petroleum gas, kerosene, and motor gasoline. 2) Includes site

marketed and non-marketed renewable energy. 3) 1998 site -to-source electricity conversion = 3.22.
Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Tables 12 - 15, p. 22-25 for 1980 and 1990; EIA, AEO 2000, Dec. 1999, Table A2,

p. 119-121 for 1998-2020 consumption and Table A18, p. 141 for non-marketed renewable energy.
122 Residential Site Renewable Energy Consumption (quads) (1)

Wood (2) Solar Thermal (2) Solar PV (2) GHP (3) Total

1980 0.8590 0.0000 N.A. N.A. 0.8590
1990 0.5820 0.0480 N.A. N.A. 0.6300
1998 0.3846 0.0051 0.0000 0.0145 0.4042
2000 0.4329 0.0050 0.0000 0.0157 0.4537
2010 0.4402 0.0048 0.0010 0.0307 0.4766
2020 0.4534 0.0046 0.0037 0.0474 0.5091
Note(s): 1) Does not include renewable energy consumed by electric utilities (including hydroelectric). 2) Includes only solar energy.

3) GHP = Ground-Coupled Heat Pumps. Includes energy displaced in space heating and cooling applications.
Source(s): EIA, State Energy Data Report 1997, Sept. 1999, Table 12, p. 22 for 1980 and 1990; and EIA, AEO 2000, Dec.1999, Table A18,

p. 141 for 1998-2020.
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123 1998 Residential Energy End-Use Splits, by Fuel Type (quads)

Natural Fuel Other Renw. Site Site Primary Primary

Gas OQil(1) LPG Fuel(2) En.(3) Electric Total Percent Electric (4) Total Percent
Space Heating (5) 301 071 027 0.16 040 045 4.99 48.7% | 1.44 5.99 31.9%
Space Cooling (6) 0.00 0.65 0.65 6.3% | 2.09 2.09 11.1%
Water Heating (7) 1.23 0.13 0.10 0.01 0.44 191 18.6% | 1.42 2.89 15.4%
Lighting 0.39 0.39 3.8% | 1.27 1.27 6.7%
Refrigeration (8) 0.57 0.57 5.6% | 1.85 1.85 9.9%
Wet Clean (9) 0.06 0.29 0.36 3.5% | 0.94 1.01 5.4%
Cooking (10) 0.18 0.03 0.22 0.43 4.2% | 0.70 091 4.8%
Electronics (11) 0.35 0.35 3.4% | 1.14 114 6.1%
Motors (12) 0.06 0.